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Introduction
The Orchidaceae family is one of the largest and widespread families in the plant Therapeutic preparations made of orchids are also used in traditional Chinese medicine (Bulpitt et al., 2007) and in traditional Indian medicine, Ayurveda (Giri et al., 2012a) . In India an orchid Habenaria edgeworthi is used for preparation of a popular tonic, chyawanprash. The tonic is used to cure coughs, colds, anemia and to strengthen vitality (Giri et al., 2012a ).
Eastern Anatolia is home to a large number of endemic orchids. Dactylorhiza chuhensis Renz&Taub. is an endemic plant growing in a restricted area of Van city in the Eastern Anatolia Region. The plant is locally known as 'kartolik', 'şepirze' and 'kulîlka qamişa'. The herb is robust (15-45 cm), the leaves are oblong, lanceolate (7-13 × 1-5 cm) and the flowers are rose-purple. The plant produces one edible tuber (roughly the size of one small potato) and the entire plant is removed in the harvesting process.
The tuber is collected in spring, air dried in the dark and ground to obtain a fine powder for later use; the aerial parts are not used. Utilization of the aerial part, especially the leaf, may bring additional economical benefits.
Orchids accumulate a large number of diverse phytochemicals, responsible for their pharmacological activities, however research on phytochemical composition of
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A c c e p t e d M a n u s c r i p t 27 edible and medicinal orchids and their physiological activities has been limited to only a few (Hossain, 2011) . Therefore, this study aimed at evaluation of D. chuhensis leaf as a potential source of physiologically active phytochemicals for therapeutic applications.
The antioxidant capacities and total phenolic content of lyophilized extracts prepared from tuber, stem, leaf and flower of D. chuhensis were evaluated. Subsequently, inhibitory activities towards selected digestive enzymes and potential anti-inflammatory properties of leaf extract were investigated. 02U8152, USA) with the supernatant collected. The extraction was repeated once more.
Materials and Methods

Plant materials
The supernatants from the consecutive extractions were combined and the solvent evaporated under reduced pressure at 37°C using a rotary evaporator (Rotavapor R-205;
Buchi, Switzerland). The derived fraction was dissolved in purified water (Synergy UV, Millipore, Sydney, Australia) and freeze-dried under a vacuum at -51°C to obtain a fine lyophilized powder.
Total phenolic content
Total phenolics were quantified by Folin-Ciocalteu method, as described previously ).
Sugar analysis
The analysis of sugars in lyophilized extracts was carried out according to Cardozo and collaborators (Cardozo et al., 2011) . Neutral sugars were determined using the phenolsulphuric acid method. Diluted extracts (0.8 ml) were mixed with 0.04 ml of 80% phenol and 2 ml of H 2 SO 4 , incubated at 100°C for 20 minutes and the absorbance was The levels of phenolic compounds in leaf extract were evaluated by HPLC-DAD at 280, 326, 370 and 520 nm wavelengths, as described previously (Dalar and Konczak, 2013 ).
The amounts of phenolic compounds detected at 280 nm were quantified as mg gallic acid equivalent per gram dry weight of lyophilized extract (mg GA Eq./g DW).
Phenolic compounds detected at 326 nm were calculated as mg of chlorogenic acid equivalent per gram dry weight of lyophilized extract (mg CHA E/g DW) and those detected at 370 nm were quantified as mg rutin equivalent per gram dry weight of lyophilized extract (mg R Eq./g DW).
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Statistical Analysis
The mean values were calculated based on at least three independent evaluations (n = 3). One way ANOVA followed by the Bonferroni post-hoc test were performed to assess differences between the samples at the level of p<0.05. Statistical correlation analyses were performed using Graphpad Prism 5 (Graphpad Software, CA, USA). The results of correlation analysis were considered statistically significant when p<0.05. Table 1 ). The highest levels of total phenolics (TP), as evaluated using the FolinCiocalteu method, were found in leaf and flower extracts, followed by stem and tuber extracts ( Table 1 ). The TP of leaf and flower extracts were slightly lower (12%) than The levels of phenolic compounds in lyophilized extracts were also evaluated by the HPLC in order to minimize the interferences from non-phenolic compounds ( Table 1) .
The HPLC profile revealed that the majority of compounds eluted at 370 nm wavelength and at 326 nm. These results indicate that hydroxycinnamic acids, flavonoids and possibly chalcones dominated the composition of the phenolic mixtures.
No detectable compounds were found at 520 nm, indicating the lack of anthocyanins.
The levels of phenolic compounds in leaf and flower extracts, evaluated by the HPLC and quantified as gallic acid equivalent (at 280 nm) were similar to those obtained by the Folin-Ciocalteu method and also quantified as gallic acid equivalent. However, the level of phenolic compounds in tuber and stem extracts quantified at 280 nm were lower by 38 and 23%, respectively. This indicates that beside phenolic compounds, tuber and stem contain also other redox active phytochemicals, potentially sugars (Table 1) , which (Table 2) .
Maximum number of volatile compounds were detected in leaf extract (9) , following by tuber/flower (7) and stem (5) extracts. The volatile composition of leaf comprised mainly 2-furancarboxaldehyde (4.5%), 2-methoxy-4-vinylphenol (3.9%) and p-cresol were also found ( Table 2) . 2-Furancarboxaldehyde (18.6%) was the major compound of stem extract, accompanied by 4h-pyran-4-one, 2-methoxy-4-vinylphenol, p-cresol and benzaldehyde present at low levels (% area ≤ 2) ( Table 2 ). Among the identified volatile compounds oxetane, phloroglucinol and oxirane were found only in leaf extract;
4-vinylphenol, salicyaldehyde and octadecane were present only in tuber extract; while 4-vinyl-2-methoxy-phenol, cyclopentane and linoleic acid were detected only in flower extract ( Table 2 ). The common volatile compounds present in all extracts were p-cresol and 2-furancarboxaldehyde (Table 2) . Phloroglucinol, 4h-pyran-4-one, 4-vinylphenol, 2-methoxy-4-vinylphenol, and 4-vinyl-2-methoxy-phenol are of phenolic nature.
Antioxidant capacity of lyophilized extracts
The antioxidant profile of crude extracts obtained from tubers, stems, leaves and flowers of D. chuhensis, as characterized using the oxygen radical absorbance capacity (ORAC) and ferric reducing antioxidant power (FRAP) assays, presents Table 3 (Table 3 ). The weakest total reducing capacity exhibited the extract of tuber, followed by stem, flower and leaf, similarly to the pattern displayed by the ORAC values (Table 3) . On the contrary to the ORAC values, the reducing power of leaf extract was lower than that of vanilla orchid leaf (970 µmol Fe 2+ E/g DW) (Dudonnné et al., 2009 ).
Lipase-inhibitory activities of D. chuhensis
The inhibitory capacity of crude D. chuhensis plant extracts against pancreatic lipase presents Table 3 . Tuber and stem extracts exhibited similar lipase-inhibitory potential, inferior to that of flower and leaf. The IC 50 values ranged from 19.5 mg/ml (tuber and/or stem) to 6.3 mg/ml (leaf), and were lower than the activity of orlistat -a commercially available drug used in the treatment of obesity. Dactylorhiza chuhensis leaf extract exhibited the most pronounced activity of 0.44 µmol orlistat equivalent/g crude extract (Table 3) Utilization of orchid plant for food requires the whole plant to be removed from soil.
After separation of tuber for consumption or processing, leaf represents the major waste material. The extract of leaf obtained in this study exhibited the highest antioxidant capacity and -together with the flower extract -had the highest level of phenolic compounds. Therefore, an extended study towards potential utilization of leaf extract as a source of physiologically active phytochemicals was carried out.
3.4.1. Inhibition of α-amylase, α-glucosidase and angiotensin converting enzyme of leaf extract Leaf extract had the most pronounced inhibitory activity towards α-amylase, a moderate activity towards α-glucosidase and low towards ACE (Table 3 ). The inhibitory activities of D. chuhensis leaf extract towards these enzymes were inferior to commercially available drugs, utilized as reference samples in this study.
Suppression of NO accumulation
Potential anti-inflammatory activity of lyophilized crude leaf extract was evaluated in LPS-activated murine macrophages (RAW 264.7) and hepatocellular carcinoma (Fig. 3B) , which suggests reduction of inflammatory responses by the leaf extract. between lipase inhibitory activities and total phenolic contents, suggest that phenolic compounds are the major contributors of lipase-inhibitory activities of the extracts.
Correlation analysis
Conclusion
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